Abstract A valuable characteristic of the "IPS Empress" used for producing all ceramic dental restorations is that it is a prefired ceramic ingot. The ingot is heated, softened and press-injected into the cavity, and ceramic restorations are fabricated by the lost wax casting method. The leucite crystals present in the ingot are scattered and distributed into the glassy phase in a more homogeneous manner through this pressing procedure, and the resulting ceramics are of higher flexural strength than conventional ones.
Introduction
All ceramic dental restorations, such as crowns, inlays, onlays, laminate veneers and etched pieces are now widely used clinically in parallel with the development of adhesion systems, not only to fulfil the patients' esthetic demands but also for treating patients who are allergic to dental alloys.
A heat-press molding system (IPS Empress, Ivoclar) [1] [2] [3] [4] was recently introduced as a systematized method for fabricating single all ceramic restorations.
For this system, considerable shrinkage accompanying the firing of build-up ceramics is accomplished during production of ingots at the factory, thus minimizing further shrinkage with use.
The prefired ingot supplied by the maker is heated, softened and press-injected into the cavity, and ceramic restorations can then be fabricated by the lost wax casting method.
It must be emphasized that the use of prefired ceramic ingots is a great advantage for obtaining better-fitting restorations, and that the leucite crystals present in the ingot are scattered and distributed into the glassy phase in more homogeneous manner through this pressing procedure, thus creating ceramics of higher flexural strength than conventional ceramics [5, 6] .
In the IPS Empress system, two kinds of ingot are provided. One is for staining whereby the press-formed ceramic is finished by firing of a special staining material in several layers on its sur- It is said that use of a prefired ceramic ingot for press-injection through heating and softening is a great advantage of this system, not only for obtaining better-fitting restorations, but also for making the ceramics stronger due to more homogeneous scattering and distribution of leucite crystals into the glassy phase [5, 6] .
In fact it was comfirmed that the leucite crystals were better scattered and distributed after pressing ( Figs. 1 and 2) , and this phenomenon was more obvious in 01 or Ti ingots used for staining than in those used for layering.
This difference seems to be because more glassy components are present in layering ceramics than in staining ceramics, as shown in Figs. 2 and 7 . If the conditions of surface treatment of ceramics differ, then the microstructure of the ceramics also differs as described below.
1) The type and concentration of the etching agent used have a great influence on the revealed structure of the ceramic, as shown in Figs. 2, 4 and 5. These three figures are of the same material prepared in the same way, only the etching conditions being different. The difference in the microstructures can be explained by easier dissolution of leucite crystals with hydrofluoric acid than with ammonium bifluoride, a higher concentration of acid dissolving the crystals more rapidly and to a greater extent. In particular, hydrofluoric acid at a high concentration such as 5% produces much more marked dissolution, and makes the surface of the ceramic very porous, as shown in Fig. 5 . This porous ceramic surface etched with hydrofluoric acid has already been described by Schmid et al. [8] Edris et al. [9] also investigated the etched surfaces of three kinds of porcelain using three etchants, and found that hydrofluoric acid in combination with other acids produced similar etching patterns on all three porcelains. The figures they presented are very similar to our own Fig. 5 and the figures presented by Schmidt et al [8] . We consider that 5% hydrofluoric acid is not suitable for revealing the internal structure of ceramics. Thus these differences in surface texture after etching might have a big influence on adhesion strength. 2) The method of specimen surface preparation, e.g. fracturing or grinding has also great influence, as shown in Figs. 4 and 6 . This difference might be explained by a change in quality of the surface structure within a very thin layer through grinding or polishing, and easier dissolution of the glassy phase in this layer. This appears to be supported by the fact that the special structure of the IPS Empress ceramics revealed by etching, as shown in Fig. 6 , was observed only on a ground surface, and was also observed in other kinds of ceramics as presented in Fig. 14, whereas it was not observed on fractured surfaces of any other kinds of ceramics. However, further research will be necessary in order to evaluate and explain this special surface texture.
The microstructure of conventional built-up and fired ceramics is very different from that of IPS Empress ceramics produced by heat-pressing, as shown in Figs. 10-13. The IPS Empress layering ceramic (S2) presented in Fig. 10 , Vita HiCeram (EN2) in Fig.11 , Vita VMK 68 (558) in Fig. 12 and Shofu Vintage (58) in Fig. 13 show a typical and common microstructure of feldspathic porcelain, although the leucite crystals are different in each.
Conclusion
From this study, the following conclusions can be drawn: 1. The distribution of leucite crystals in IPS Empress ceramic differs considerably before and after pressing, and also between staining and layering ceramics. 2. The form and distribution of leucite crystals of pressed Empress ceramic differ from those of conventional ceramics. 3. The type and concentration of etching materials, and the etching time influence the way in which leucite crystals are revealed in ceramics. 4. The phase of the observed surface is influenced by the method of surface treatment, e.g. fracturing or grinding. 
